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ABSTRACT
An evaluation of the laboratory science program

developed in the Clover, South Carolina, Middle School produced the
following results: (1) Although the general attitude toward science,
according to the attitude scale, appeared to be declining in both
groups, the experimental groups showed a more positive attitude
towar3 science than did the control group; (2) The attitude toward
science did not appear to differ across grades; (3) The experimental
group showed higher achievement test scores than the control group;
(4) It appeared that the control group was making unormil" progress;
and (5) It appeared that the experimental group was making
above-average gains in performance. These gains were linear and
cumulative. (Author/CP)
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- Foreword -

The informati'On_on the following pages is the evaluation of die aecond year

of a three year prOject designed aa a demonstration program to Create !

an awareness and a:Villingness to try non-conventional methods and:teCh-

niques in teachinielementary science in the Clover SChool Distric.

Specific.goals of:he project were (1) to increase science achieveMent

among fifth, siXt4.and seventh grade pupils of the Clover Middle Schobl

and (2) to determine the degree to which student attitudes about science

changed as a resuit of teaching science concepts by the laboratory tech-

'.
nique.

A teacher-coddinator has been employed through the project by the

Clover School District who has the major responsibility for the conduct

of project activiiies. A teacher aide Shag been provided for the program

through the use a

outline was developed by teachers and acienr.e coordinator which outlines

are

local funds. During the 1969-1970 school year a program

the program for teaching science concepts by laboratory techniquBs for

students in gradesfour, five, and six in the Kinard Elementary School.

:This guide was published during July, 1970 and distributed to teachers in

Oe district for:46e. During the bummer 1970, a program outline wis developed

lor seventh grade:students and was utilized during the 1970-71:school year.
. .

Due to a district.reorganization the program was changed from Kinard

Elementary School to the Clover Middle School. Students in the 1970-71

experimental classes (5-6-7) were students who had been enrolled in the

experimental claiees the previous year(4-5-6). In addition aivailety of '

.

Materiiiajor 106.ratory science studyHhave :been identified, developed

and-utiliZed.
0

. :

i
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A. Process Evaluation

The process evaluation

Departmentpersonnel, S. C.

consultant.
'

has been"condueted by the:use of locat distriet

of Education personnel, and an out-ot-State

The superintendent of the Clover School DIstridt:and the principal:

of CloVer MiddleSchool have worked closely with the Science coordinator

in the implementa4On of the project. Classroom visitation and consul-
.

tation. with the Cciprdinator have been the primary means utilized by these

individuals. Her*Tyler, Field Testing Coordinator of the RegionV

Educational Serviaes Center has served to assist in project impleMentation

and to provide fe0dback and suggestions for Project improvement.

Kubler , scienCe consultant of Furman University has served ip

advisory capacityto the project during the school year.

Dr:.

an

Donald

4-
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B. Product Evaluation

Objective: To increase the science adhievement arong 182 fifth, sixth,

and seventh grade pupils enrolled in the Clover Middle

School as follows:

a. Fifth grade from mean of 5.1 to mean of 6.5

b. Sixth grade from mean of 6.5 to mean of 7.5

c. Seventh grade from mean of 7.7 to mean of

as measured by the Stanford Science Achievement Test

through the provision of a science program utilizing

laboratory experiences in a discovery approach.

In order to determine whether or not there had been increased achieve-

ment in science during the academic year, the Stanford Science Achieve-

ment Test was administered to the six experimental classtooms and the

four control classrooms as a pre-test and a post-test. The pre-test

was administered on October 8, 1969; the post test was given on May

8, 1970. Equivalent Forms X and Y were used for the pre-test and

post tests, respectively. Intermediate I level was used in the

fourth grade, and Intermediate II in the fifth and sixth grades.

In March, 1971 a post-test was administered and the post-test

test from 1970 was utilized as a pre-test.

The Stanford Science Achievement Test is a valid instrument

for measuring achievement in traditional curricula. It is less

valid , however, for measuring achievement related to the objectives
of the new science curricula; its emphasis appears to be on the

recall of facts arid concepts rather than on the processei of

science and the functional application of concepts. The,limitation

of such tests for the purpose of evalu6ting exPerimental:programs

like tlie Clover Science Program has bedi ofteh noted. They continue



to be used, as in this case, because appropriate standardized

.instrumEnts are not yet:available. It dhould be noted, also,

that a test valid for the experimental program would suffer a lack

Of validity with relatiOn to the control group science program, this

is the dilemma inevitably faced
when two programs with different

objectives are compared...
Scores on the Stanford Science Achievement

Test, then, will reflct achievement in traditional objectives and

offer a basis of comparison between the

groups in such achievethent .

-3-

experimental and control



Examination

Analysis of Data
:

of-Tables #1, #2, and #3 reveal that the objective for

science achievemenit,has been met.with the eXperimentil classes. The data

;

was analyzed using: in IBM 7040 computer in 'conjunction with program

MANOVA (Multi-Variate Analysis of Variance)from the University of Miami
. .

oiY statistical package.

clieges, 6 experimental ciassei,

Biometric Laborat

The achievemeAt data Consist of 1

. .

and 7 control claSsess--twO classes in

of cOntrol grade

each: irade

6i:which 4ontains 3 classes:

6, 7) with the-exception

The data lend:themselves naturally to analysis by a three factor analysis

of variance design:of grades x treatments, with teachers (classes) nested

within
-

the cells.HExamination of the in:Table #1 shoT:ft

teacher effect within cellS; however

;

treated as thougheacher effects do

error term was used

eralize beyond th4 particular teachers used.

Table #2 shopiis the combined clays means, and graph #1 plots these means.

It is quickly ascertained by inspection of graph #1 that there is:a large.

difference betweeri experimental anc control gropps. It should be:emphaSited

that these groups were not equated at the start of the year. Theanalysis

was done on post-test scores of students who have paiticipated two years

in the program. Differences which were not apparent the first year (i.e.

not statistically significant) may well be detectable this year. :The only

difference in the groups is. the two years participation in the program;

.thus it is reascmable to attribute group differences to the progrim-;.-

class teats little

to increase.generality the design was

exist, and the -ppropriate residual
.

for analysis. Thus the results of this experiment gen-

`

but after two yea0 of opekation.

'ConsideratiPn;of Table #3, the ANOVA table, shOw0 that tbe irades
. .

kliffer in perfoitlitime. 'Das -is entirelYi:reOionablei,es it is certainly
.

"
not expected that *he 5tb-=--graders would -OgEik well ae (for example) the

es...
graders.

will ...OM110.-

77th



Further consideration of Table #3 shows that there is a significant

treatment effect; thUS it can be said that students in the lab program
score significantly:better on achievement as measured by thiS test.

Consideration of:the interaction term in Table #3 shows' no signi-
ficant interaction i)eween grade and treatment, indicating that the
treatmert is equallir successful with all grades. While Graph #2
depicts some intera4ion (in that it appears that the 6th grade
experimental does 1:)t.tier than expected), it must be concluded that
this is sampling error which will not exist with different groups.

It should be noted that regardless of whether or not there exists
. interaction, the experimental group does better than the control at
all 1 eve ls .



The obvious post hoc comparisons to make are wtth the previous

year's data. Table #4 reproduces the data:for last yearpre-test 70,

post-test 70--along with the data fortothis year. Graph 3a,blo depicts

pis data.

Although no trend analysis was performed, the data appear to be

linear in nature. While this is to be theoretically expecte4, with a

gain of 1.0 grade lOv'el fiormal, it is clear that while this is ap-

proximately true for the control group, it is certainly not true for

the:experimental group. It:appears that the experimental gr*ip gains

moro than one grade leVel ptr year. Mathetatically, it is said that
.

the data are linear for both groups, but ilsa slope: of the line is

greater for the expdxl.menta]: group than fcithe control groulb..

Twc effects cart .be noted immediately from the graph.

'1) The groups *ere approximately (statistically) equal at the

start of the experiment.

'2) Barring anyc

difference

eiling effect, it is to be expected that the

between the experimental group and control group

to increaSOinearly each year.

It appears cri6.cal to this writer that it be determined if #2

above is true. If #2 is correct, it appears beneficial to start this

program as early as practical in the schools, in order that the students

reap the benefits each year. If #2 is not correct, it would.seem im.

portant to determine how loathe program is beneficial, in order that

the students remain in the program for the most iipproptiffto- L.-! length

of time before "switching" to another program.

SIDIKARYI
: .

stu0.ents

ment

experimental prograM appears
. .

f

enrolled in Pie e4erimental

to be successful in that

agya!ssoofpd higher On
f

:

than the control;students.
:k.

For the length'of time the programligei run, it appears that the

tbe:

a6hieve-.



gains- made by the students are cumulative, with no "leveling"

yet occuring.

The effect appears to be beneficial at all grade levels.

:2

-..

-7-



ileans

Class 1

Class 2

COTOL

Class 1

Class 2

Class 3

CONTROL

TABLE 11

by: Classes, Treatment ::"--and Grade
Grade 3 Grade 6 Grade 7

7.57 9,49: 10.22n=21 n=24

6,57 8,63 :3.82n=22 n=25. n=19

5.25 5,36'. 8.01n=26
.-

4.78 5.1Cr:: 7.42n=15 n=15, n= 5

7.57.
n=11

TABLE /2

lieans by Treatment and. Grade

Grade 5 Grade 6 Grade 7

7.06 9.05 9.58n=43 n=49 n=42

5.09 5.96 7.89
n=41 n=34 n=24

IP
-8-
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,SOURCE SUNi !CI"' SQUARES

'Treatment
358.97

'Grade
251.07

Treatment x grade 20.25

Residual
86.29

:Total
716.57

;43

TABLE #3

Of VARIANCE TABLE

D.F. MEAN SQUARE

1

2

2

7

:113

358.97 29.12 .001

125:53 10.18 .01

10:13 .82 NS

..: 1203

11
-9-

3:21
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Grfacte Lt. (5)

arad.e e (.6 )

Grn.de n' (7)

Control.

Grr.ufi.o. /.!., (5)

Grade?, 5 (6)

; Graclo 6 (7)

x;12 (70 )
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Mectns

(70) POST, (71)

5.1

6 , 9

7.7

4.6

5.5

7.2

7.1

9.1
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5.1

6.o

7.9
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Objective: To determine the degree to which student and teacher attitudes
.4

abb'ut scienCe are changad as :a resulti.of teaching aciende
, 4 .

s

concepts by laboratory technietues.

Student Attitudet:;

.4 .

In order to neasure possible changes in student attitude toward science,

the Aims-of-SciehCe-i Learning Attitude Scale was administered as 4 pre-test

in October,

scale; that

discriminate

1969,

is, it is

between

;

and sixth grade Chidren identified by teachers as most exemplifyihg a

as a post-test in April, 1970 and this is an empirical

composed of items which bIrtrebe!n demonstrated to

two criterion groups--one a group of fourth, Iifth,

4

learning attitude ;related to several of the basic objectives of science

education, the

by teachers as

other a group.of fourth, fifth, and sixth graders identified

lesi exemplifing such an attitude. It is a Likert-tupe,

: scale, composed og; 28 items each of which is sCored from 1-5, and containing
,
,

both pcuitive anCnegative items. Responses to each item are ."Very much

like me, something like me, Not sure, Not much like me, Not at all like me.

High scores indicate a positive attitude. With'the addition of a 29th

item for this administration, the range of possible scores is 29-145.

Number 29 is a simple obvious item, "Science is one of my favorite subjects

The attitude,data naturally lend themselves to a three factor aralysis

of variance:with.teachers nested within treatment and groups. A:sim-

plfying assumption was made (on the baiis of the previous year's dRta)

that there were no teacher effects independent of the group effects, and

the teacher factor was dropped--leaving a reduced 2 x 3 factorial analysis

of variance, of

The within-cell

treatment
.4

;

variances

x grades.: The cell means are shown in Table #1.

1

were homogeneous with pooled variance equal:

:to 199.25.

The data wei:0 ;analyzed using the pievfusly rei.erred to kog42-4
.,

:

it is cIOr fromTable #2 that'MAINIONTA..

treatment; i.e.

.... .Is
... ..,." ...- . . ..

theOnlyisi nigficant effect was..= .

A.,.
......, _ , .

the experimental group scoOld eignificantly better than
...

I I



the control group. There was no,significant grade effect or interaction

v 4

effect between grades and treatment.
4 .

7
7

The conclusi64 being that students in the experimental conditi.on

score significantii better than the control group with respect to Science

,

attitude as measured by this test; and the effect is totally independent

of grade.

Graph #1 plot the cell means in Table 11 by gra0e. While it appears

'

; .

that there is a jiiMp" in attitude in grade 7, (indicating grade effect)

the effect was nk sufficiently pronounced tO show siinificance. 'Graph

#2 plots the cell means in Table #1 by treatment. It- is clearly Shawn':

i

'that the experimenital group
had .higher attitude scores for all: grOups.

the apparent intetlaktion is exaggerated by the expanded scale Of ihe ordinate

Of the graph.

The obvious post hoc comparisons to make are with last year'S students

actually, the saine students--with each group being one year behifld thia

present grade level). Table #3 reproduces.last
year's test data (pre and

post) in addition to the data for this year. Recall that last year the

trend was for the students to decline in average score as the year pro-.

greased, vith the experimental group showing less decline than the control

group, thus achieving a net "positive" effect between groups.. Coimparison

of the data for the present year with the past year reveals that.this

decline in science attitude (as measured by.this test) appears to,be

continuing, although there is no statistical evidence to support this

conclusion. Graph #3a,b,c showa this trend clearly; along with the fact

.
that the experimntal'group is unfailingly above 'the

has a more positive attitude toward science). It aPpears

.

: out this progra* the students!

controlgroup
Wrel--i.e. lower than iiisently

%

control group (i.e.

likely that twith-

n attitude toward science" woOld be at

Z';.:; L'y

-

19

the

1



SUMMARY: :

The experiment,al group scored signif1ca#1y bet*-than the cOntrol

group with respectto science attitude as measured b5i the Aims-of-Science

Attitude Scale. se

,

,

There appearato be a

science" over timein both

decline may indicae that
4

as reflected by tib scale

interaction.

effect is independent of grade and grade x treatment

general decline in "positiVe

the experimental

attitude toward

and control groups. This

in the attituies

itself la4ks validity for

there was no change indicated

or that the scale

the purpose for vilich it is being used.

1

Or



IA:ELF, :7,1

MEANS ON STUDENT ATTITUDE-INVENTORY

Gz.ade 5

Experimental 1b0'.14
= 44

Control 97.63
= 41

Grade 6 Grade 7

100.23
n = 49

97.32
n = 34

105.00
n = 43

98,80
ri = 20

.93 99.02 103.03
85 n = 82 n = 63

TABLE #2

ANALYSIS OF VARIANCE TABLE

101.7a
n = 135

97.76
n 95

SOURCE SUM OF SQ D.F. MEAN SQ F P

Treatments 950.13 1 950.13 4,78 ,03

Grades 340.57 2 170.29 .86 NS

Treatments x Grades 405.87 2 202.94 1.02 NS

Error 44631.06 224 199.25
Total 46327.63 229
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Teacher Attitudes= -4

Due to the r.location of original partitipating teachers pnd

of other key perSdnnel no attempt was made to assess 'changes in

reassignment

teacher attitude.

-



SUMMARY

:

The analysis of the compiled data after two years-of operation. of

: s

the program showed: the if4116wing. results:.

1) Although Oe general attitude toward science;: ,,.accordin,:t.o the

attitude:i.scale appears to be declining in both groups, die

:

experimeri;tal group showed a more positive attitude toWard science

than thecontrol group.

5 :

2) The attit,ude toward science does not appear io differ across

-

grades.

The expetimental group showed higher achiev*ent test

scores tOan the control group.

4) It appe* that the control group is making "normal"

progres4

5) It appears that the experimental group is making above average

gains in

.;

performance; that these gains are linear and cUmulative.



2. Lit schools alid/or sdhool districts which have adopted the
Htives and activitis of the project.

Vi:31t6 tn the nrojnct have heen rride by school personnel from

fivr) school districts. At lnist one school d4strict (Chester County)

is committed to establi:ih two laboratory type instructional units

at the fourth grnde level for the 1971-72 school year. Present plans

indicate that these will he gradually expanded during the coming school

yr;:lr&. as teachers become aware of the rnmifications of the use of the

laboratary techniques in Elementary Schools. Officials of the other

four school districts have expressed an interest in development of

similar programs but no firm plans have been established.

3. Summarize the influence of the project.

After one year of operation the evaluation of the influence of

the project would be difficult to measure due to the fact that most

of the activities of the project have been "in-house" activities

designed to insure successful implementation of project activities.

As dissemination activities are expanded, it is expected that the

project will influence other programs and groups to a measurable

extent. Classes in science education and teadhing methods at

Winthrop College have visited and observed the program. Teachers

and administrators from six school districts have visited and ob-

served classroom procedures and activities. Video tapesare to he

wide of classroom activities and will be used in teacher training

at the University of South Carolina Science Education classes.

Articles appearing in major news media have resulted in inquiries for

inforration from school distrits in two states. A major article is

scheduled to appear:in the national publication American Education.

Inquiries are expected to result from this publication.


